The projection structure of Kch, a putative potassium channel in Escherichia coli, by electron crystallography.
The kch gene, the only potassium channel gene in Escherichia coli, has the property to express both full-length Kch and its cytosolic domain (RCK) due to a methionine at position 240. The RCK domains are believed to form an octameric ring structure and regulate the gating of the potassium channels after having bound certain ligands. Several different gating ring structures have been reported for the soluble RCK domains, however, these were studied isolated from their transmembrane parts. We previously reported an octameric structure of Kch in solution by electron microscopy and single particle reconstruction, composed of two tetrameric full-length proteins through RCK interaction. To exclude the effect of the detergent, we have now performed an electron crystallographic study of the full-length Kch in membrane bound form. Well-ordered two-dimensional crystals were grown in a natural phospholipid environment. A projection map merged from the fifteen best images extended to 6Å resolution. The c12 two-sided plane group of the two-dimensional crystals showed that Kch crystallized as two symmetrically related overlapping layers. The arrangement suggests that the two layers of RCK domains are shifted with respect to each other and the RCK octameric gating ring of Kch does not form under the crystallization condition.